Overexpression of tau leads to the stimulation of neurite outgrowth, the activation of caspase 3 activity, and accumulation and phosphorylation of tau in neuroblastoma cells on cAMP treatment.
To explore changes to the tau molecule in Alzheimer's disease, we studied the effect of tau expression in stably transfected neuroblastoma x glioma hybrid NG108-15 cells (tau cells). Tau cells had a similar shape to, but more neurites than, wild type NG108-15 cells (wild type cells). When treated with cAMP, tau cells began to form neurites within 2h. After that, these neurites became longer and thicker than those of wild type cells. An accumulation and increased phosphorylation of tau were observed after 8 h and caspase 3 activity was increased after 4 h in tau cells, but not in wild type cells, upon treatment with cAMP. Caspase 3 activity was activated after the initiation of morphological change, and before the accumulation of tau in tau cells. Under these conditions, apoptotic cell death was not observed and tau was colocalized with tubulin. However, the accumulated tau molecules did not associate with tubulin and were dislocated around and in the nuclei of tau cells. These observations have implications for the cellular causes of Alzheimer's disease where the accumulation and mislocation of tau occur concomitant with neuronal degeneration.